RNase A for 15 minutes at 37ºC. 10 11
Genome Library Construction and Sequencing 12
Three libraries were prepared following Illumina's standard genomic DNA paired end ,260 nt for ~63% of inserts, with the balance in a PE-oriented second mode ~176-535 28 nt peaking at ~223 nt). These were physically sequenced as paired end 101-mer + 10-mer 29 index + 101-mer, with the index reads and the last base of each main end discarded (in 30 the usual way so that the last retained base has bidirectional RTA phasing corrections). 31
The number of raw read pairs for PE-short/medium/long/control is found in Additional 32
File 1, Figure S1b . Only read pairs with no 'N' basecalls were retained; due to the pattern 33 of 'N' basecalls in PE-long, the first four bases of each end of its lanes were discarded 34
before this filter (and subsequent uses of this library). 35
The number of raw read pairs for MP-short and long libraries was 142,455,072 and 36 154,107,079, respectively, and only RTA PF=1-passing pairs were retained (Additional 37
File 1, Figure S1b ). Although not used as a filter, relative to PF=1 read pairs, the 'N'-free 38 read pairs for MP-short/long were ~98.9% / 98.6%. 39
The PE and MP libraries contributed ~23.4G nt and ~57.4G nt, respectively, for a 40 total of ~80.8G nt (≈461x coverage of a 175Mbp genome; for 65-mers: ~3.4G and 41 ~2 0.7G, total ~24.0G and ≈137x). 42 Using many iterations of a variety of standard and ad hoc assemblers and alignment 43 tools, with extensive inspection of intermediate stages and judgment calls made by hand, 44 read pairs from PE-short/medium/long and MP-short/long were used to construct high-45 quality best assemblies from the available data for the chloroplast ("chrC") and 46 mitochondrial ("chrM") genomes in C. cryptica. In each case, a single complete circularsequence of pure A/C/G/T's without gaps was formed (chrC 129,320 bp, chrM 58,02195°C 5min, 60°C 175min. Bisulfite-treated DNA was then desulphonated according to 93 manufacturer's protocol ("Small Amount of Fragmented DNA" variant) and DNA eluted 94 twice with EB. Converted DNA was amplified with MyTaq 2x mix (Bioline): 98°C 2 95 min; 12 cycles of 98°C 15 sec, 60°C 30 sec, 72°C 30 sec; 72°C 5 min. Amplified DNA 96 was diluted to 10 nM and sequenced using Illumina HiSeq2000 (100 single end reads). 97
Bisulfite converted reads were inspected for sequencing quality using FastQC 0.10.1. 98
Reads passing the Illumina quality filter ('PF' value equal to 1) were retained and aligned 99 to the genome assembly using BS-Seeker2 in local alignment mode with Bowtie2 as the 100 aligner [2] . For the purpose of this study, a 'methylated' base pair is defined as a cytosine 101 which has >= 4 methylated reads, similar to as described in [3] . Therefore an 102
'unmethylated' cytosine is that which has >= 4 unmethylated reads. Those cytosines 103 which do not have at least 4 aligned reads from the bisulfite sequencing are considered to 104 not have enough data sufficiently conclude whether that site is methylated or not. Genes 105 that are 'methylated' are those which are defined as having >=50% of callable CG sites 106 (the most common motif for methylation) containing a 'methylated' cytosine. 107
Unmethylated genes are <50%. 108
RNA sequencing 109
Total RNA was purified from cultures of C. cryptica in log-phase growth under 110 conditions of either silicon starvation or nitrogen starvation. For RNA isolation, 750mL 111 of liquid cell culture for each time point was harvested and treated with 20mg/mL 112 cycloheximide and concentrated by filtration. Cells were stored in -80ºC prior to 113 extraction. Total RNA was extracted according to [4, 5] . Single-end and paired-end data were combined and all data was run through DESeq 1.8.3 129 to obtain FPKM counts [7] . A combination of 50+50 nt paired end reads and 100 nt 130 single end reads were pooled to facilitate accurate mapping of the genes. 131
132

Genome Annotation 133
Gene model predictions were generated from several pipelines as follows: (1) 134 FGENESH using the built-in diatom training set; (2) standalone AUGUSTUS using the 135 built-in 'Chlamydomonas reinhardtii' training parameters; (3) standalone AUGUSTUS 136 using the 100 longest FGENESH predictions as a training set; (4) web-based 137 Additional repeat masking by RepeatMasker was performed using a custom de-novo 149 library generated using RepeatModeler 1.0.7 with the NCBI BLAST engine. 150
The diatom genomes used in Figure 9 and S2, OrthoMCL, and RBH analyses are For reciprocal best BLAST hit (RBH) analysis, gene models from diatom genomes 155 (listed above) were aligned using BLASTp 2.2.28+ [17], with an e-value cutoff score of 156 1e-5 and a query coverage of at least 70%. RBH pairs were detected using python script 157
Predicted proteins from T. pseudonana and C. cryptica genomes were evaluated for 159 phylogenetic relatedness to sequences in NCBI GenBank nr (accessed October 16, 2015) 160 using the DarkHorse program version 1.5 with a threshold filter setting of 0.1 [24] . 161 BLASTP alignments to GenBank nr sequences were required to cover at least 70% of 162 total query length and have e-value scores of 1e -5 or better for inclusion in this analysis. 163
For phylogenetic analysis in Figure 9 and S2, and to further investigate proteins of 164 interest, amino acid sequences were aligned using MUSCLE with 10 maximum number 165 of iterations and default parameters [19] . Trees were generated using default parameters 166 Dickinson, USA) and no antibiotics [38] . Immediately after bombardment, 10ml ASW 213 was added to the plates, which were incubated in low light for 18 hours. Following the 214 incubation, cells were washed off the plates using the ASW they were incubated with, 215 and the entire volume was transferred to 125ml Erlenmyer flasks with 50ml ASW with 216 100µg/ml nourseothricin (clonNAT; Werner BioAgents, Germany). After 7 days of 217 growth with shaking, 10ml of the cultures were transferred to 125ml Erlenmeyer flasks 218 with fresh 50ml ASW plus 100µg/ml nourseothricin and grown to exponential phase. The 219 highest GFP expressors were selected using a sorting flow cytometer (Influx, Becton 220
Dickinson, USA), recovered in liquid ASW for 2 days, then plated on ASW agar plates 221 with 100µg/ml nourseothricin. Colonies were picked and transferred to 24 well plates, 222 each well containing 2 ml ASW with 100µg/ml nourseothricin. 223
224
Assessment of Conditional Expression Using the Nitrate Reductase Promoter 225
Three independent clones were grown to exponential phase in 24 well plates, as 226 a.
b. Figure S1 : (a) Cyclotella cryptica nuclear assembly overview broken down by minimum contig size (Kbp) versus total Mbp of all contigs (left) and minimum contig size versus the total number of contigs (right) and (b) genomic sequencing data. b. Figure S4 : Per-site methylation differences between Silicon replete and deplete conditions. (a) Absolute value of the difference between 48h and 0h. (b) Slope between fraction methylation of genes in when comparing the two conditions is linear, outliers are apparent. 
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